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Abstract: Background: When promoting physical activity practice, it is important to consider the
plausible environmental determinants that may affect this practice. We aimed to explore the impact
of objectively measured Public Open Spaces (POS) on objectively measured and self-reported
physical activity and the influence of weather on this association, in a Mediterranean sample of
senior adults with overweight or obesity and the metabolic syndrome. Method: Cross-sectional
analyses based on 218 PREDIMED-Plus trial participants aged 55-75 years, from Palma de Mallorca
(Spain). Indicators of access to POS were assessed in 1·0 km sausage network walkable buffer
around each participant’s residence address using geographic information systems. Mean daily
minutes of self-reported leisure-time brisk walking, and accelerometer measured moderate-tovigorous physical activity at least in 10 min bouts were measured. In order investigate the
association between access to POS and physical activity, generalized additive models with gaussian
link function were used. Results: Better access to POS was no statistically significant associated with
self-reported leisure-time brisk walking. Only a positive significant association was observed
between distance of healthy routes contained or intersected by buffer and OB-MVPA. This
association was only evident on non-rainy days. Conclusions: In this elderly population living in a
Mediterranean city, only healthy routes contained or intersected by 1 km sausage network walkable
buffer influenced on accelerometer measured MVPA 10 minutes bouts and rainy conditions during
the accelerometer wear period did appear to be an important factor related to active ageing.
Keywords: Physical activity; leisure; walking; built environment; public open space; GIS; elderly;
senior adults; PREDIMED-Plus trial
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1. Introduction
Physical inactivity is a global pandemic: in 2016 more than one in four adults (27.5% or 1.4 billion
people) were physically inactive[1]. Regular physical activity has shown to reduce the risk of
cardiovascular disease, hypertension, diabetes, and can help maintain of a healthy weight[2].
A wide range of environmental factors have been attributed to facilitating physical activity as a
means of transportation and recreation. On the one hand, urban built environment and Public Open
Spaces (POS), such as parks, beaches or sport facilities, are plausible determinants of physical activity
practice, in older adults, but some controversy across studies exist [3,4]. On the other hand, only a
few studies, in northern European popultations, have explored the impact of weather conditions on
physical activity (PA) practice in older adults[5-7], leaving out the Mediterranean countries which
has one of the highest prevalence of physical inactivity at Europe Region[8].
To the best of our knowledge there are no previous studies on the joint interaction of both factors;
POS and weather conditions and their effect among elderly populations in the Mediterranean basin.
Here we explore the cross-sectional association of access to POS on self-reported and objectivelymeasured PA, and the interaction of weather conditions interaction on this association in older adults
participants from the PREDIMED-PUS-Baleares.
2. Materials and Methods
2.1. Study Population
The ongoing PREDIMED-Plus trial, an ongoing 6-year multi-center, randomized, parallelgroup designed to evaluate a lifestyle strategy for the primary prevention of cardiovascular mortality
in 6874 senior adults (the protocol is available at http://predimedplus.com/ and the trial was
registered
at
the
International
Standard
Randomized
Controlled
Trial
http://www.isrctn.com/ISRCTN89898870). Participants were community-dwelling adults (aged 55–
75 in men; 60–75 in women) with BMI ≥ 27 and <40 kg/m2, enrolled from primary care facilities in
Spain between 5 September 2013 to 31 October 2016 who met at least 3 or more metabolic syndrome
individual components[9]. The lifestyle intervention consists of an energy-restricted traditional
Mediterranean diet (MedDiet), physical activity (PA) promotion and behavioural support, in
comparison with a usual care intervention only with energy-unrestricted MedDiet (control
group).
This is a cross-sectional analysis of baseline data of 335 participants enrolled from primary care
facilities dependents of the University Hospital Son Espases, one of the 23 recruitment centers
participating in the PREDIMED-Plus trial. The study protocol and ethical approval was granted by
the Committee of Research Ethics of the Balearic Islands (CEI-IB) review boards and all participants
provided written informed consent.
Participants who reported living outside the city limits of Palma de Mallorca (n=16); those with
no accelerometer data (did not wear accelerometer at all; n = 100); and those with less than 4 days of
valid accelerometer data (n=1), were excluded from the analyses, leaving a final sample size of 218
participants.
2.2. Neighborhood Exposure to Public Open Spaces (POS)
POS were evaluated using the geographic area around each participant’s home. The location of
each participant’s residence, reported at baseline, was geocoded using the web processing service
provided by the CartoCiudad, project run by the National Geographic Institute of Spain, which is
freely available for download (www.cartociudad.es). Using the software ArcGIS 10.5.1 (ESRI;
Redlands, CA), for each participant’s residence location, we applied a sausage network buffer
methodology. The full methodology has been described elsewhere [10], briefly using only the
walking and/or cycling street network, ignoring routes restricted to pedestrians such as freeways, we
obtained the area within 1 km walkable street distance of an each participant’s residence location
moving along the street walkable network and a radius at an amount of 30 meters either side of the
street network[11] (Figure 1). Next, using tabulate intersection tool from ArcGIS 10.5.1 software, three
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different POS were quantified within or partially within each participant’s residence sausage network
walkable buffer.
In order to determine distance to the closest POS in the absence of POS entry points, we
transformed the boundaries of each polygon or line to points spaced every 20 m from each other,
allowing us to eliminate the measurement error caused by the shape and size of the
resource[12](Figure 1). Distances to the closest POS boundary were identified using the OriginDestination Cost Matrix function. The function calculates a walking and cycling street network
distance from the participant’s resident addresses to a nearest POS boundary.

Figure 1. Study area of Palma, Mallorca (a,b,c). Example of neighborhood exposure to Open Public
Spaces (POS) with a 1 km sausage network walkable street buffer around of the residence address
represented by the yellow area (d) and the point boundaries of the Built Environments (e).

Public Open Spaces (POS) - The following POS (proximity, count and total area) were
calculated, all of which are commonly used in physical activity and health research. Data layers were
generated during 2014 from three different datasets sources: (1) Sports facilities from the Municipal
Sports Institute of the City of Palma. Sports facilities included only public facilities owned and
maintain by the city council relevant to our population: multi-sports centers, gyms, covered and noncovered swimming pools, indoors and outdoors courts (basketball, tennis, football), and bocce ball
ranks. All privately run sports facilities (golf courses, private gyms or private courts) were excluded
from the definition, because their access is neither open nor public; (2) Beaches with permanent lifesaving service available from the City Council of Palma; (3) Parks from the Department of
Infrastructure and Accessibility of the City Council of Palma.
We compute the number and area of each POS within or partially within the sausage network
walkable buffer; separately as well as the sum of the number and area of all types of POS.
For the distance to the nearest of each POS for each participant’s residence, we consider them
separately (sports facilities, beaches and parks). We did not consider distance to any POS as an
exposure because for 85,3% of the sample, the nearest POS is a park. The distance of the coast within
or partially within each participant’s buffer and proximity to the coast as a potential resource for
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practice physical activity was included, since the city of Palma is a coastal city[13]. In addition, we
considered distance in to the buffer and proximity to healthy routes for walking, promoted by the
local government health policies, that may directly or indirectly influence active travel[14].
2.3. Outcome Measure: Physical Activity
For this analysis we evaluated both objectively-measured physical activity and self-reported
physical activity, assessed at baseline.
Self-reported leisure-time brisk walking – Participants completed the REGICOR Short Physical
Activity Questionnaire [15], a validated short version of the validated Spanish Minnesota leisure time
PA questionnaire (MLTPAQ) [16,17]. REGICOR questionnaire collects information on walking, the
main mode of physically active transportation[15] and included a specific question to collect
information about the leisure-time brisk walking, frequency (number of days) and duration
(min/day) performed during a representative month. Time spent in leisure-time brisk walking
(accumulated minutes / day) was computed as the sum of frequency multiplied by duration of each
activity and divided by 30.
Objectively-measured moderate-to-vigorous physical activity (OM-MVPA) (10 minutes
bouts) – Participants at the baseline visit were asked to wear a wrist-worn triaxial accelerometer
(GENEActiv, ActivInsights Ltd, Kimbolton, United Kingdom), on their non-dominant wrist nonstop
for seven consecutive 24-hour days. The accelerometer was sampled at 40 Hz with a ±8g dynamic
range, and data were stored in gravity (g) units (1g = 9.81 m/second2). Accelerometer data were
processed and scored using R (R Core Team, Vienna, Austria) and R-package GGIR (version 1.2-5),
available on CRAN (https://cran.r-project.org) and managed on servers at the University of Malaga
one of the 23 recruitment centers participating in the PREDIMED-Plus trial. For scoring physical
activity, a ‘valid day’ was defined as ≥ 2 valid hours of wear. Only participants with 4 or more valid
days were included in analyses [18]. These methods were consistent with other authors
recommendations[19]. The maximum time was 9 consecutive days, both daytime and nighttime. On
valid days, the duration of objectively-measured (accumulated minutes / day) was based on the
moderate-to-vigorous physical activity (MVPA) which was defined as intensity greater than 100
milligravity and at least 10 minutes in a row. The average in min/day of MVPA was calculated during
accelerometer wear time.
Figure 2 shows the correlations between self-reported leisure-time brisk walking and OMMVPA, assessed at baseline. Of note, self-reported leisure-time brisk walking and OB-MVPA were
significantly and strongly correlated with each other (Figure 2)

Figure 2. Correlations between self-reported leisure-time brisk walking and OB-MVPA.
Abbreviations: p, p-value; r2, coefficient of determination; association between variables are evaluated
wiyh Pearson test.
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2.4. Covariate Assessment
Covariables information on gender, education level (primary school or less; secondary school or
higher), and self-rated health were collected at the baseline using self-reported questionnaire. Selfrated health was measured by the question “How would you rate your general health?” from an
adapted version of previously published questionnaires of health-related quality of life that were
validated for the Spanish population[20]. Participants reporting excellent, very good and good health
were categorized into one group and those reporting fair and poor were in the other group.
2.5.Climatological Assessment
Mean measurements of precipitation (mm) data was collected during accelerometer wearing
period and was obtained for each participant from the closest euclidian distance or distance “as crowflies,” from participants’ resident weather station (Figure 3). Since a large number of days had no
precipitation, days without rain (i.e. 0mm) were categorized into one group (without rain) and those
with some rain were in the other group (with rain).

Figure 3. Example of closest euclidian distance from participants’ resident weather station.

2.6. Statistical Analysis
A descriptive analysis for the outcomes variables (min/day) self-reported leisure-time brisk
walking and OB-MVPA, were performed comparing participant demographic characteristics and the
precipitation variable. The Compare Groups package for R[21] was used to determine the significance
of the trend.
Associations of objectively measured POS variables with self-reported leisure-time brisk
walking and OB-MVPA were estimated using generalized additive models (GAMs) with gaussian
link function and curvilinearity of relations was assessed with thin-plate spline smooth terms [22,23]
adjusted for gender, age, education level and self-rated health. We examined the interaction of
weather conditions, on the association of objectively measured POS variables with OB-MVPA. The
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significance of interactions was assessed by adding cross-product terms between our exposure of
interest and weather (classified in two categories: rainy or not-rainy periods).
All analyses were conducted in R (R Development Core Team, 2011) using packages ‘Compare
Groups’ [21], ‘mgcv’ [24], ‘gamm4’ [25].
3. Results
3.1. Descriptive Statistics
Table 1 shows descriptive characteristics of those 218 participants with at least four valid days
of objectively-measured physical activity data. The mean age was 65.2yrs with a range from 55 to
75yrs. Almost 40% of participants had secondary school or higher. Around 70% of participants
reported excellent/very good/good health.
Taking into account self-reported leisure-time brisk walking, 61.5% of the population (44.8%
men and 55.2% women) and according to OB-MVPA, 72.0% of the population (40.8% men and 59.2%
women) did not meet the minimum recommended level of WHO physical activity guidelines (ie, at
least 150 min/week of MVPA)[26] (data not shown in tables). On average, participants accumulated
about 8 (±1.3) valid days of accelerometer and wear time 17.6 min/day of MVPA (data not shown in
tables). In our study, poorer self-rated health was associated with lower level of physical activity
(Table 1). Women showed significantly lower OB-MVPA than men. Precipitation was not
significantly associated with neither self-reported nor objectively measured PA in this sample.
Table 1. Study population demographic characteristics according min/day self-reported leisure-time
brisk walking and OB-MVPA.
Time Physical Activity (min/day)
Individual/Demographic

Sex
Men
Women
Age (years)
> 65
≤ 65
Educational level
Primary school or less
Secondary school or higher
Self-rated health
Excellent/very good/good
Fair/poor
Precipitation (mm)
Not rainy period
Rainy period

n (%)
218 (100)
106 (48.6)
112 (51.4)
218 (100)
102 (46.8)
116 (53.2)
218 (100)
132 (60.6)
86 (39.4)
216 (100)
145 (67.1)
71 (32.9)
218 (100)
119
99

Self-Reported
Leisure-Time Brisk
Walking
22.0 (28.4)
23.0 (26.9)
21.0 (29.8)
22.0 (28.4)
22.3 (31.0)
21.7 (25.9)
22.0 (28.4)
20.2 (29.9)
24.8 (25.7)
21.4 (26.3)
24.6 (27.9)
14.8 (21.7)
22.0 (28.4)
21.4 (28.5)
22.7 (28.3)

p Trend

OB-MVPA

p Trend

0.598

17.3 (23.0)
23.0 (28.1)
11.8 (15.1)
17.3 (23.0)
14.7 (18.8)
19.5 (26.1)
17.3 (23.0)
15.3 (19.1)
20.3 (27.9)
17.0 (22.9)
20.2 (25.8)
10.5 (13.1)
17.3 (23.0)
18.9 (26.4)
15.2 (18.2)

<0.001

0.880

0.223

0.006

0.731

0.116

0.149

<0.001

0.222

Values shown are n (%) and mean (sd) for categorical variables. The p-value for trend is computed
from the.

The total number of POS within or partially within the sausage network walkable buffer was
10.03 (±5.91) with mean area of 0.17 (±0.25) km2 (Table2). The furthest distance to a POS was the
distance to the nearest beach with a mean of 3.9 km, followed by distance to the coast of just under 3
km; conversely there was considerable very low distance to the nearest Park with under 0.3 km. Our
population has an average of 4.24 (±3.15) km of healthy routes and only 0.04 (±0.12) km of coastline
contained or intersected within the 1000m sausage network walkable buffer. The largest number of
POS within or partially within the sausage network walkable buffer were parks with a mean number
of 8.5 (±5.09) and a mean area of 0.16 (±0.25) km2.
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Table 2. Descriptive statistics of objectively-assessed POS for 1000 m sausage network walkable street
buffer. Values shown are mean (SD).

Objectively-assessed POS
Distance to the coast (km)
Distance to the healthy route for walking (km)
Distance to the nearest sports facility (km)
Distance to the nearest beach (km)
Distance to the nearest Park (km)
Coast line contained or intersected by buffer (Km)
Healthy routes contained or intersected by buffer (Km)
No. sports facilities contained or intersected by buffer
Area of sports facilities contained or intersected by buffer (Km2)
No. parks contained or intersected by buffer
Areas of parks contained or intersected by buffer (Km2)
No. beaches contained or intersected by buffer
Areas of beaches contained or intersected by buffer (Km2)
No. POS contained or intersected by buffer
Areas of POS contained or intersected by buffer (Km2)

Mean (SD)
2.98 (1.71)
0.45 (0.58)
0.85 (0.66)
3.89 (1.55)
0.28 (0.4)
0.04 (0.12)
4.24 (3.15)
1.49 (1.34)
0.02 (0.03)
8.5 (5.09)
0.16 (0.25)
0.04 (0.19)
0 (0)
10.03 (5.91)
0.17 (0.25)

Abbreviations: SD, Standard deviation; POS, public open spaces; Km, Kilometer; Km2, Square
kilometer.

Precipitation over the study are reflected in Figure 3. Daily precipitation ranged from 0 to 17.4
mm with 53% of days being completely dry with no precipitation during the accelerometer wearing
period. The overall mean daytime temperature in the study area was 19.9 ºC.

Figure 4. Mean daily precipitation (mm) and mean temperature (ºC) during the study from closest
participants’ resident weather station.

3.2. Associations of POS with Self-Reported Leisure-Time Brisk Walking
Table 3 shows the association between distance to POS, sums of areas and counts within each
sausage network walkable buffer of 1 km and self-reported leisure-time brisk walking and OBMVPA. Both self-reported leisure-time brisk walking and OB-MVPA were adjusted by individuallevel covariates.
Overall no statistically significant associations were observed between POS and self-reported
leisure-time brisk walking. Only a positive significant association was observed between distance of
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healthy routes contained or intersected by buffer and OB-MVPA (GAM, p = 0.022). Increments of 1
km of healthy routes contained or intersected by 1 km sausage network walkable buffer, were
associated with an increase of 1.09·min/day of OB-MVPA.
A positive borderline significant association was observed on distance to the coast and number
of beaches contained or intersected by buffer in the for self-reported leisure-time brisk (GAM, p =
0.05), but was not significantly associated with OB-MVPA. A negative borderline significant
association was observed between distance of coast line and areas of parks and self-reported brisk
walking and a borderline significant association between coast line and OB-MVPA. The number of
parks and number of total POS contained or intersected by buffer were also found positive borderline
significant associated with OB-MVPA.
We tested interaction between each POS and rain during the accelerometer wearing period on
OB-MVPA. The only significant interaction was observed between distance of healthy routes
contained or intersected by buffer and OB-MVPA (interaction: p = 0.042). Then we analyzed the
association between distance of healthy routes contained or intersected by the sausage buffer and
OB-MVPA on rainy periods and non-rainy periods separately (stratified analyses). For non-rainy
periods we found a positive significant association (ß = 2.022; p = 0.006) with a 95% confidence interval
of (0.595;3.448). Increments of 1 km of healthy routes contained or intersected by 1 km sausage
network walkable buffer, were associated with an increase of 2.02·min/day of OB-MVPA; however,
during rainy periods, no significant association was found (ß = -0.066; 95% CI =-1.171;1.04; p = 0.908)
between healthy routes and OB-MVPA.

The 1st International Electronic Conference on Environmental Health Sciences, 15 November–7 December 2018

Table 3. Summary of the results associations between access to Public Open Spaces (POS) and self-reported leisure-time brisk walking measure and 10 minutes bouts OBMVPA. The results for the following model comparisons are provided: Covariate-adjusted POS GAMs.

Predictor Variable
Distance to the coast (km)
Distance to the healthy route for walking (km)
Distance to the nearest sports facility (km)
Distance to the nearest beach (km)
Distance to the nearest Park (km)
Coast line contained or intersected by buffer (Km)
Healthy routes contained or intersected by buffer (Km)
No. sports facilities contained or intersected by buffer
Area of sports facilities contained or intersected by buffer
(Km2)
No. parks contained or intersected by buffer
Areas of parks contained or intersected by buffer (Km2)
No. beaches contained or intersected by buffer
Areas of beaches contained or intersected by buffer (Km2)
No. POS contained or intersected by buffer
Areas of POS contained or intersected by buffer (Km2)

Self-Reported Leisure-Time Brisk
Walking
ß
95%CI
p
2.053
0.004 ; 4.102
0.051
2.277
-3.794 ; 8.347
0.463
-2.544
-7.827 ; 2.738
0.346
0.519
-1.736 ; 2.773
0.652
3.128
-5.647 ; 11.903
0.486
-26.579
-56.196 ; 3.038
0.080
-0.131
-1.241 ; 0.98
0.818
0.340
-2.259 ; 2.939
0.798

OB-MVPA
ß
0.269
-1.311
-1.469
-1.393
-2.722
-22.97
1.093
1.068

95%CI
-1.478 ; 2.015
-6.443 ; 3.821
-5.937 ; 2.999
-3.289 ; 0.504
-10.135 ; 4.691
-47.98 ; 2.046
0.166 ; 2.019
-1.123 ; 3.26

p
0.763
0.617
0.520
0.151
0.473
0.073
0.022
0.340

57.383

-52.54 ; 167.31

0.307

-7.693

-100.785 ; 85.399

0.871

-0.218
-12.701
17.610
632.003
-0.126
-11.598

-0.903 ; 0.468
-26.636 ; 1.235
-0.872 ; 36.093
-490.6 ; 1754.6
-0.716 ; 0.464
-25.507 ; 2.31

0.534
0.075
0.063
0.271
0.676
0.104

0.516
-6.245
-7.074
-402.8
0.430
-6.393

-0.06 ; 1.092
-18.077 ; 5.586
-22.788 ; 8.641
-1352.315 ; 546.8
-0.066 ; 0.925
-18.187 ; 5.4

0.080
0.302
0.379
0.407
0.091
0.289

Abbreviations: ß, non-standardized coefficient; 95%CI, confidence interval; p, p-value. ß indicates change in self-reported leisure-time brisk walking per minutes per day
(min/day) per increment (in 1 Km, 1 Km2 or count) in access to public open spaces (POS). Individual-level covariate (gender, education level and self-rated health).
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4. Discussion
4.1. Main Findings
This study investigated the association between access to POS on self-reported and objectivelymeasured PA, and the interaction of weather conditions on this association in older adults
participating in the PREDIMED-PUS-Baleares. Overall findings showed that increments in km of
healthy routes contained or intersected by 1 km sausage network walkable buffer, were associated to
an increase on 10 minutes bouts OB-MVPA. This association was only evident on non-rainy days.
4.2. Built Environment, Weather and Physical Activity
The findings of this study show that urban built environment, such as POS, are not associated to
physical activity in older adults. Our results correspond to our previous results with another population
shown non-significant relationships between POS accessibility and self-reported leisure time physical
activity[27]. Also, a recent systematic reviews and meta-analysis in other settings those shown nonsignificant relationships between POS accessibility and self-reported or objectively-measured leisuretime walking[3]. We found that a novel urban built environment POS, as km of healthy routes
promoted by the local government, contained or intersected by 1 km sausage network walkable
buffer was associated with objectively-measured physical activity. Furthermore, this increment
doubled when only non-rainy periods were included. Although we were unable to differentiate if
these healthy routes correlated with others common urban built environment measures commonly
used in physical activity and health research like residential density, public transport stop access, road
intersection density, land use mix or walkability index, we suspect these conditions might strongly
affect the local government health policies as the construction of these healthy routes. Moreover,
these urban built environment measures shown significant relationships between POS accessibility
and leisure-time walking[3].
Despite the fact that we observed that only healthy routes had interaction between rain during
the accelerometer wearing period on OB-MVPA, seems plausible consider that rainy conditions may
reduce outdoor activity in older adults. Our results in contrast to qualitative research findings
indicating that concerns over safety, fear of falling and injury are potential barriers to outdoor activity
in older adults[28]. Our findings may be explained by the characteristics of the Mediterranean climate
in our study area with less raining periods compared to some other regions.
4.3. Strengths and Limitations
Strengths of the study include the fact that it was based on a baseline of an ongoing 6-year multicenter, randomized, parallel-group of older Mediterranean adults with self-reported and objective
measures of physical activity for seven days. We evaluated the interaction of weather conditions, on
the association of objectively measured POS variables with objective accelerometer measured
physical activity, that has been subjected to a limited number of studies on this topic, despite its
singularities. Also, we applied self-reported leisure-time brisk walking and 10 minutes bouts
objectively-measured moderate-to-vigorous physical activity contrary to context-free measures of
physical activity, such as total amount of physical activity. For our population both physical activity
measures (self-reported leisure-time brisk walking and OB-MVPA) have been significantly strongly
correlated with each other. We evaluated a wide range of POS, including access to beach, coast and
healthy routes for walking, variables that are relevant to our population and may influence leisuretime walking[14]. For the evaluation of access to POS we used sausage network walkable street
buffer, instead of walkable street buffers or radial buffer in order to minimize measurement
errors[11].
In terms of limitations, this study is its cross-sectional study design; therefore, we cannot infer
causality or establish that the exposures preceded the outcomes, hence we cannot use these results to
evaluate their policy implications. Nevertheless, cross-sectional studies are important for expediently
identifying factors that might be targeted to improve physical activity in future longitudinal studies.
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Another limitation in this study is that study population was enrolled from primary care
facilities of medium size city Palma de Mallorca, from an island situated in the Mediterranean
Region in Spain. The population under study is a homogeneous sample of aged participants with
obesity and the metabolic syndrome, with overall low physical activity levels. Also, the
Mediterranean climate is mild with less raining periods compared to some regions in Spain or other
countries.
5. Conclusions
When promoting physical activity practice, it is important to consider the plausible
environmental determinants that may affect this practice. In this elderly population living in a
Mediterranean city, only km of healthy routes contained or intersected by 1 km sausage network
walkable buffer influenced on accelerometer measured MVPA 10 minutes bouts and rainy conditions
during the accelerometer wear period did appear to be an important factor related to active ageing.
Future work should focus on larger sample size, integrating a longitudinal design, and greater
heterogeneity in built environment access. PREDIMED-Plus as a multi-centre randomized trial
presents an excellent opportunity for futures urban environmental studies.
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